Objective-To describe current treatment of patients with rheumatoid arthritis (RA) in German rheumatology. Methods-Data from the German rheumatological database of 1998, comprising clinical and patient questionnaire data of 12 992 outpatients with RA seen at 24 collaborative arthritis centres in Germany, were analysed. Results-At the time of documentation, 88% of the patients with RA were undergoing disease modifying antirheumatic drug (DMARD) treatment. Methotrexate (MTX) was prescribed to 56% of the patients (61% with seropositive and 45% with seronegative RA). Combination treatment was used in 15%. MTX was the drug of first choice even in patients with up to one year's disease duration (49%), followed by antimalarial drugs (21%). Patients treated by non-rheumatologists within the previous year had received DMARD treatment in only 33% of the cases. In steroid treatment, low doses (<7.5 mg/day) were used by rheumatologists much more often (44%) than higher doses (12%). 16% of the patients had been inpatients during the previous year, with a median length of stay accumulated over the year of 21 days. Together with stays in inpatient rehabilitation, 22% of all patients had had some form of inpatient treatment. Comprehensive measures such as occupational therapy and patient education were prescribed to fewer than 12% of the patients, mostly during their hospital stay. Conclusion-German rheumatologists do follow recent recommendations about early and eVective treatment. However, there are still deficits in outpatient care with non-medicinal measures like occupational therapy and patient education, which may partly explain the high hospital admission rates.
Drug treatment in rheumatoid arthritis (RA) has changed significantly within the past two decades. Until the end of the 1980s most rheumatologists followed the pyramid approach, 1 according to which a patient was first treated with a well tolerated drug of minor eYcacy while more eVective and more toxic drugs were given rather late in the course of the disease. Treatment usually started with non-steroidal anti-inflammatory drugs (NSAIDs) alone. Increasing evidence of the extent of joint erosion in early disease and the growing number of safe and eVective disease modifying antirheumatic drugs (DMARDs) led to a revision of the dominant philosophy: the "remodelling of the pyramid". 2 New treatment approaches, such as the "sawtooth strategy", became established, 3 methotrexate (MTX) gained increasing importance, 4 and the eYcacy and safety of combination treatments was shown. 5 6 Most rheumatologists today provide early aggressive treatment, 7 with MTX as "anchor drug" in combination treatment. 8 Corticosteroids were rediscovered for long term treatment, with low doses being preferred to prevent the feared complications of high doses, though this topic has been debated continuously in recent years. [9] [10] [11] Little is known about the introduction of these new treatment strategies into daily rheumatological care outside of clinical studies. How intensively do rheumatologists respond to new recommendations and to what extent are they ready to change treatments with which they have had a long personal experienceespecially if there is still conflicting evidence as to the eYcacy of a given treatment? Even less is known on the community level: How quickly, for example, do non-specialist doctors adopt treatment recommendations which have become established in the rheumatological community?
There are also few data about the role of comprehensive therapeutic measures. The guidelines of the American College of Rheumatology 12 emphasise the essential role of comprehensive care. Initial treatment should include patient education, physical and occupational therapy as well as NSAIDs and, possibly, steroids. According to these guidelines, it is only in persisting, active disease that DMARD treatment should be introduced, together with the consultation of a rheumatologist. The guidelines also recommend that patient education be oVered early in the disease. If we take these recommendations seriously, every patient with inflammatory polyarthritis should at least have the opportunity to participate in a programme of patient education. This seems to be far from becoming a reality, not only on the community level but also in rheumatological care itself.
Data from the German national rheumatological database were used to describe treatment patterns in patients with RA seen at the participating arthritis centres.
Patients and methods
The structure and content of the database are described elsewhere in more detail. 13 For the description of drug and complementary treatments, data from 1998 were used. Recent developments in the frequency of inpatient care were analysed using data from the years 1993-98. The number of outpatients with RA recorded in the database was 10 383 in 1993, between 11 391 and 12 750 in each of the years 1994-97, and 12 992 in 1998. As the decrease in hospital days and length of stay from 1993 to 1998 was linear, we report only the data for the years 1993 and 1998. Diagnosis, disease duration, drug treatment as well as activity and severity of the disease, joint counts, and laboratory parameters in this database are registered by the doctor. "Severity" is measured by a five item Likert scale ("asymptomatic", "mild", "moderate", "severe", and "very severe"). Assessment of severity is made by considering the previous course of disease and the expected prognosis of a patient in comparison with other patients with the same disease. It reflects a more constant judgment over time compared with disease activity. In the analyses we grouped the first two items to "mild" and the last two to "severe". Non-drug treatments (physical therapy, patient education, stays in hospitals or rehabilitative clinics) are recorded by the patient.
Even though only rheumatologists and their patients contribute to the database, conclusions about the therapeutic behaviour of non-specialist doctors can be drawn: if we focus on new cases which were not treated by rheumatologists within the previous 12 months, treatment within this time frame can be attributed to the family doctor. On the other hand, by restricting our attention to patients who have been receiving continuous rheumatological care for at least the previous six months, we can describe the therapeutic behaviour of rheumatologists.
Drug treatments are recorded in two formats: as current treatments (day of registration) and treatments within the past 12 months. The first item is used to analyse present treatments including combination treatments in rheumatological care, whereas the second item is used to compare treatment behaviour in non-specialised care (newly referred patients) and in rheumatological care.
"Osteoporosis medication" comprises all treatments given with the aim of preventing and treating osteoporosis-that is, calcium, vitamin D, hormones, bisphosphonates, fluorides. The database in 1998 did not diVerentiate between single drugs.
To compare treatments among rheumatologists on diVerent levels of health care, case mix adjusted odds ratios and their 95% confidence intervals (CI) were calculated. Case mix adjustment was performed by logistical regression analysis with respect to age, sex, disease duration, rheumatoid factor, disease severity, and disability score.
The program SPSS (Statistical Package for the Social Sciences 14 ) was used for data entry and analysis.
Results

DRUG TREATMENTS WITHIN THE PREVIOUS 12
MONTHS
DMARD treatment
If we compare treatments during the previous 12 months in newly referred and continuously treated patients, the spectrum diVers greatly between patients treated by doctors with and without a rheumatological subspecialisation (table 1) . In 1998, 87% of the patients with RA treated by rheumatologists had received any DMARD within the previous 12 months. Fifty four per cent were treated with MTX. Antimalarial drugs and sulfasalazine (SSZ) had been used with about the same frequency, followed by parenteral gold. All the other drugs were scarcely prescribed. In contrast, before the consultation of a rheumatologist, only 33% of all patients with RA had received any DMARD; 16% had been prescribed MTX.
As newly referred patients have a shorter disease duration than patients receiving rheumatological treatment, in table 1 the two groups are compared also for patients with a disease duration of up to two years. Sixteen per cent of the new cases but 83% of the patients with fewer than two years' disease duration treated by rheumatologists had received DMARD treatment within the previous 12 months. MTX was the drug of first choice among rheumatologists and also in patients with less than two years' disease duration. The sums total more than 100% because some patients in both groups had received diVerent individual drugs successively. *DiVerences are significant on the 0.001 level. †Without 189 cases who were referred by rheumatologists. ‡Without 35 cases who were referred by rheumatologists. ¶SSZ = sulfasalazine; MTX = methotrexate; AZA = azathioprine.
The diVerence between rheumatological and non-specialised care is not restricted to early arthritis: 52% of newly referred cases with a disease duration of more than two years had not received a DMARD within the previous 12 months compared with 12% of those who had been in rheumatological care.
Non-DMARD drug treatments
There were also diVerences between nonspecialist doctors and rheumatologists in the use of other drugs (table 2): 17% of the patients treated by non-rheumatologists within the previous 12 months but 45% of those treated by rheumatologists had received low dose corticosteroids (<7.5 mg/day) in this period. The frequency of use of "high dose" corticosteroids (>7.5 mg/day) was slightly higher in newly referred patients. Rheumatologists used injectable corticosteroids more often. There was also a marked diVerence in the prescription of drugs to treat osteoporosis: because RA and steroid treatment constitute risk factors for osteoporosis, about one quarter of all patients with RA treated by rheumatologists received some drug treatment for this condition as compared with only 5% of the patients treated by non-specialists. Rheumatologists more often used NSAIDs than non-rheumatologists.
To control for the diVerential influence of disease duration in the two groups, we again compared patients with fewer than two years of disease. Although there is only a small diVerence in the frequency of prescriptions of high dose corticosteroids between nonspecialist doctors and rheumatologists in this group, the diVerence for low dose steroids was more marked: 10% of all patients treated by non-rheumatologists and 40% of those undergoing treatment by rheumatologists had received low dose steroid treatment. Comparisons within the group of patients with a short disease duration show that the diVerences between the two groups of doctors cannot be attributed to diVerences in disease duration. The same holds true if we control for disease activity or severity (data not shown).
CURRENT DRUG TREATMENT IN RHEUMATOLOGICAL CARE
DMARD treatment
At the time of documentation 90% of the seropositive and 84% of the seronegative patients with RA were undergoing DMARD treatment (table 3) . MTX was prescribed to 61% of the seropositive and 45% of the seronegative patients, mostly as a single treatments. In 17% of the seropositive and almost 10% of the seronegative patients combination treatments were given. The most common combinations were MTX and antimalarial drugs, and methotrexate with SSZ. Triple treatment (MTX, SSZ, and antimalarial drugs) was used in less than 1% of the patients.
If we consider only patients with a disease duration of up to two years who had been undergoing treatment by a rheumatologist for at least the previous six months, 91% were receiving DMARD treatment. In this group MTX (alone or in combination) was given to 51% of the patients. Antimalarial drugs ranked second with 21%, followed by SSZ with 18%. Of all DMARD treatments in this group of patients, 11% were combination treatments. For patients with fewer than 12 months' disease duration and a very early start for their rheumatological treatment (within six months of symptom onset) the figures are similar: 91% were receiving DMARD treatment, 49% of these patients received MTX, antimalarial drugs were prescribed for 21%, SSZ for 19%. Combination treatment was given in 9% of these early cases.
As was to be expected, in general, MTX was used more frequently in cases the doctors rated as more severe (table 4): 39% of mild but 62% of moderate and 68% of patients with severe RA received MTX treatment, either alone or in combination. MTX was given in combination with another DMARD in 28% of severe cases. On the other hand, SSZ and antimalarial drugs were preferentially used in mild cases.
There were diVerences in the use of single DMARDs between the rheumatology units at diVerent levels of care. Rheumatologists in individual practices used MTX almost as frequently as those in academic or other hospitals (54% in practices compared with 55% in academic and 59% in non-university hospitals). In patients with mild RA, however, MTX was used in 27% of cases in individual practices compared with 43% both at outpatient clinics of universities and rheumatology hospitals. In severe cases there was again no diVerence between the two types of hospital, but more prescription of MTX in individual rheumatology practices (65% and 64% in outpatient clinics and 76% in individual practices). Antimalarial drugs were preferentially used by rheumatologists in practices: they prescribed these drugs to 26% of their patients with RA compared with 9% at academic and 11% at other hospitals (36% of mild cases compared with 11% at academic and 9% at other hospital outpatient clinics).
To test whether these diVerences were significant, we calculated case mix adjusted odds ratios for the prescription of single drugs (see "Patients and methods" section). As the two types of hospital outpatient clinics provided similar treatment, we added their figures up and compared only outpatient clinics with individual rheumatology practices.
Compared with patients treated at outpatient clinics, patients with RA in individual practices had a threefold chance of being treated with antimalarial drugs (OR=3.04; CI 2.65 to 3.49). SSZ had an OR of 1.39 (CI 1.20 to 1.60), whereas the likelihood of treatment with MTX (OR=0.65, CI 0.58 to 0.73) and with other DMARDs like azathioprine (OR=0.49; CI 0.43 to 0.56) was significantly lower. Combination treatments were given with equal frequency (OR=1.02; CI 0.89 to 1.17).
These diVerences cannot be explained by diVerential ratings of severity depending on the institutional setting: when we did the same calculations with patient derived data (disability), we obtained very similar results (data not shown).
Non-DMARD treatment
On the day of registration, NSAIDs were used in 52% of the patients with mild, 61% of those with moderate, and 67% of the patients with severe disease (table 5) . High dose steroids were almost exclusively used in patients with a higher disease severity. The frequency of osteoporosis drugs use was strongly associated with the perceived severity of the disease.
Combinations of DMARDs with other drugs
Usually, patients received DMARDs combined with NSAIDs and/or oral corticosteroids: 22% of all patients with RA received steroids and DMARDs alone, 24% NSAIDs and DMARDs, and 29% took a combination of all three forms of treatment. Only 13% of all patients were treated with DMARDs alone. Methotrexate was more often combined with low dose corticosteroids than other DMARDs: although the proportion of patients treated with high dose steroids was about 10% irrespective of the DMARD used, 54% of the patients undergoing MTX treatment but only 34% receiving treatment with SSZ and 28% receiving antimalarial drugs were also taking low dose steroids. NSAIDs were used with equal frequency in combination with the diVerent DMARDs. Of the patients with a very short disease duration (<1 year), 41% received MTX and steroids.
NON-DRUG TREATMENTS DURING THE PREVIOUS
MONTHS
The patients recorded all non-medicinal treatments they had received within the previous 12 months as either inpatients or outpatients (table 6). Forty four per cent of all patients with RA had received individual therapeutic exercises. Another 17% had participated in group physiotherapy. Passive measures were pre- scribed less frequently but still 29% of the patients had received massages and 18% some form of electrotherapy. Compared with these treatments, there was a low prescription rate of comprehensive measures such as occupational therapy (including joint protection) and patient education. Only 15% of the patients with RA had received any occupational therapy and only 6% any patient education.
If we consider only patients receiving inpatient treatment during the previous year, 61% of them had had physiotherapy during their hospital stay. Group physiotherapy, massages, and occupational therapy were given to about half of the patients, one third received electrotherapy, and 20% patient education. Thus more than half of all comprehensive treatments were given during inpatient care. As outpatients, only 5% had received occupational therapy and 2% patient education.
INPATIENT CARE IN HOSPITALS AND REHABILITATION UNITS DURING THE PREVIOUS 12 MONTHS
Germany has a traditional system of specialised rehabilitation hospitals at spas, where a considerable part of rheumatological inpatient care is performed. These hospitals aim at reducing disability and handicap resulting from chronic diseases and strengthening self help abilities. Under current German health law, patients are entitled to go to these spas for treatment every three to four years for about three weeks. Rehabilitation hospitals are usually located outside the residential areas where the patients live. In contrast, acute problems such as flares are dealt with at (rheumatology) hospitals located in the patients' residential areas. To estimate the amount of inpatient treatment that is provided to these patients, both stays in hospitals for acute conditions and stays in rehabilitation hospitals have to be considered.
Stays in hospitals
In the past, German patients with RA were treated in inpatient care much more often than today. This can be shown by comparing the data for the years 1993-98. The proportion of patients with RA with stays in hospitals during some part of the previous year decreased continuously from 28% in 1993 (start of the database) to 16% in 1998 (for seropositive RA from 29% to 18% and for seronegative RA from 26% to 13%).
At the same time, the length of stay also went down: the cumulative mean length of stay during the previous 12 months for those patients with RA who had had any inpatient treatment decreased from 29 days in 1993 (median 25 days) to 24 days in 1998 (median 21 days). The proportion of patients with a total of fewer than three weeks' stay in hospital a year among all patients who had received inpatient treatment rose from 43% in 1993 to 65% in 1998.
If we calculate the annual hospital days for each patient with RA recorded in the database, the reduction in frequency and duration becomes even more apparent: the mean number of hospital days for each patient decreased continuously from 8.1 in 1993 to 3.8 in 1998.
Stays in rehabilitation clinics
In addition to the inpatient treatments described above, 30% of all patients had ever been to a rehabilitation hospital, 11% during the previous year. Compared with the previous years, with a constant level of about 14%, this was a significant decrease.
In total, 22% of all patients with RA in 1998 had received some form of inpatient treatment during the previous year compared with 37% in 1993.
Discussion
In 1998, 84% of patients with RA with a disease duration of up to two years who had been newly referred to German rheumatologists had not had any DMARD treatment within the previous 12 months. If it is taken into account that the initiation of DMARD treatment is a major reason for the consultation of a rheumatologist, this figure may be acceptable for patients with very early disease. However, 48% of the new referrals with more than two years' disease duration had not received any DMARD treatment within the previous 12 months either. The perceived severity of the disease (doctor's rating) of these patients did not diVer from that of patients whose rheumatological treatment had started earlier and who had an equal disease duration. We therefore cannot assume that the patients with a later onset of rheumatological care had milder diseases and were admitted only because of acute deterioration, even though we do not have any data about the patients' clinical status before admission. These data correspond to findings from a population based RA panel in California (1984-93) , where the probability of starting MTX treatment was 10 times higher in patients who had had at least some contact with a rheumatologist than in those who had only been receiving treatment by nonrheumatologists. 15 Also, a German population study in 1989 found a DMARD prescription rate of 22% only in patients treated by non-rheumatologists. 16 During the past decade, MTX has become the drug of first choice in the treatment of RA in rheumatology. 4 15 17-19 This is reflected in current practice in German rheumatology, even in patients with short disease duration. Half of all patients with up to two years' disease duration were currently treated with MTX. For patients with very short disease duration (<1 year, mean seven months) our data can be compared with findings from a recent American inception cohort study with 750 patients with a mean disease duration of five months enrolled by 142 rheumatologists. 20 Sixty four per cent received at least one DMARD (91% in our data), 25% took MTX (49% in our data), and 29% antimalarial drugs (21% in our data). SSZ was only prescribed to 5% of the patients in the USA, which is clearly diVerent from our data with 19%. The frequency of combination treatment was higher in the American cohort (15%) than in our data (9%).
We found diVerences between the treatment behaviour of rheumatologists in individual practice and that of rheumatologists working in hospitals, with more antimalarial drugs and a strong dependence on the use of MTX from the perceived severity of the disease in individual practices. After case mix adjustment the probability of using MTX in practices was one third lower than in hospitals. There was, however, no diVerence in the use of MTX in severe cases and the frequency of combination treatment. This corresponds with findings from a population based pharmacoeconomic programme in the USA and Canada, with 44% using MTX alone in academic and 28% in community sites but no diVerence in the use of combination treatment. Rheumatologists in individual practices seem to be more cautious with cases they rate as less severe but use all existing possibilities in severe cases.
In a survey of 4032 American and 950 European (British and Dutch) rheumatologists dealing with preferences for the prescription of single, double, and triple DMARD treatments, 21 European rheumatologists were more satisfied with SSZ than American rheumatologists. When double treatments were considered necessary, most American rheumatologists would use MTX with hydroxychloroquine, whereas the majority of European rheumatologists would use MTX with SSZ. In our data, combinations of MTX with antimalarial drugs were slightly more common than with SSZ. The readiness to use combination treatments in cases of severe RA in the survey was higher in the USA (58%) than in Europe (32%). In our data, combination treatments were given in 28% of all cases of severe RA, which is in accordance with other European countries. Triple treatment (MTX, SSZ, and antimalarial drugs), which has been shown to be safe and eVective, 22 was rarely used (<1%) by German rheumatologists in 1998.
The diVerences between European and American rheumatologists are underlined by a recent survey, 23 in which 200 American rheumatologists were asked about their treatment behaviour. In 1999, 46% of all rheumatologists stated that they used combination treatment in more than 30% of their patients with RA; 96% stated that they used any combination treatment. American rheumatologists seem to diVer from their German colleagues in the use of DMARD combination treatment.
The frequency of prescription of prednisone was 54% of all patients with RA in the Californian longitudinal RA panel. 24 This finding is in agreement with our data of low dose corticosteroid prescription in 46% and high dose prescription in 10% of the patients treated by rheumatologists. In the American inception cohort 20 55% of the patients with less than one year of disease received DMARDs with prednisone compared with 41% in our data.
Compared with data from a Canadian study on the use of health services, 25 where the mean number of visits for all patients with RA to physical and occupational therapy was 1.5 a year, the prescription of non-drug treatments like physiotherapy and massage in Germany is relatively high. Each prescription includes six or 10 visits to a therapist, many patients receiving several prescriptions a year. Even though we do not know the total number of visits, our data indicate a higher therapeutic intensity in this field in Germany.
However, given that it is recommended, 10 and German rheumatologists share this opinion, that patient education should be one of the first steps in the treatment of RA, there is a huge gap between theory and practice. Only 6% of all patients with RA had participated in a patient education programme within the previous 12 months, most of them while inpatients in a hospital or rehabilitation clinic. In the Edmonton cohort 38% of the patients had attended a patient education programme at some time during their disease (mean disease duration 6.5 years), about half of these within the first two or three years of disease onset. 26 Occupational therapy is another area of clear deficiency: only 5% of the patients had received occupational therapy (including joint protection advice) within the previous year as outpatients, 15% if inpatient care is included. Inpatient treatments, at least in part, compensate for the deficits in outpatient complementary treatments. Traditionally, inpatient treatment used to be common in Germany compared with other countries. In German rheumatology in 1993, 28% of all patients with RA had been treated in hospitals within the previous 12 months compared with 23% in Canada (Saskatoon and Montreal) between 1990 and 1994. 25 There has been a considerable decrease in admission of patients with RA to hospital in Germany (16% in 1998). This corresponds with much earlier data of 1981 from four rheumatology centres in the USA, where 15% of all patients with RA had been in inpatient care with a mean length of stay for each patient of 14 days a year. 27 28 Even though the frequency of inpatient treatments was comparable with this earlier data, the length of stay in Germany in 1998 was still rather high (mean 24 days during a 12 month period for patients who had been in hospital).
In addition to inpatient treatment in regular hospitals, Germany has an extended system of rehabilitation clinics at spas. Of all patients with RA, 30% had at some point been to a rehabilitation clinic, 11% within the previous 12 months. Twenty two per cent had received one of these forms of inpatient treatment during the previous 12 months. The justification for this becomes clear when one considers that short term admission to a hospital rheumatol-
